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<210> 1 

<211> 1740 

<212> DNA 

<213> Gluconobacter oxydans 



<400> 1 
atgaaaccga 


cttcgctgct 


ttgggccagt 


gctggcgcac 


ttgcattgct 


tgccgcaccc 


gcctttgctc 


aagtgacccc 


cgtcaccgat 


gaattgctgg 


cgaacccgcc 


cgctggtgaa 


tggatcagct 


acggtcagaa 


ccaagaaaac 


taccgtcact 


cgcccctgac 


gcagatcacg 


actgagaacg 


tcggccaact 


gcaactggtc 


tgggcgcgcg 


gcatgcagcc 


gggcaaagtc 


caagtcacgc 


ccctgatcca 


tgacggcgtc 


atgtatctgg 


caaacccggg 


cgacgtgatc 


caggccatcg 


acgccaaaac 


tggcgatctg 


atctgggaac 


accgccgcca 


actgccgaac 


atcgccacgc 


tgaacagctt 


tggcgagccg 


acccgcggca 


tggcgctgta 


cggcaccaac 


gtttactttg 


tttcgtggga 


caaccacctg 


gtcgccctcg 


acaccgcaac 


tggccaagtg 


acgttcgacg 


tcgaccgcgg 


ccaaggcgaa 


gacatggttt 


cgaactcgtc 


gggcccgatc 


gtggcaaacg 


gcgtgatcgt 


tgccggttcg 


acctgccaat 


actcgccgtt 


cggctgcttt 


gtctcgggcc 


acgactcggc 


caccggtgaa 


gagctgtggc 


gcaactactt 


catcccgcgc 


gctggcgaag 


agggtgatga 


gacttggggc 


aacgattacg 


aagcccgttg 


gatgaccggt 


gcctggggcc 


agatcaccta 


tgaccccgtc 


accaaccttg 


tccactacgg 


ctcgaccgct 


gtgggtccgg 


cgtcggaaac 


ccaacgcggc 


accccgggcg 


gcacgctgta 


cggcacgaac 
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acccatt tea 


ccatacatcc 


tqacacqqqc 


qaqattqtct 


qqcqtcacca 


qaccctqccc 


900 


cacaacaact 




atacacqttc 


qaaatqatqq 


tcaccaatgt 


qqatatccaa 


960 


ccctcaacca 

W ~H 


aaataaaaocr 


tetqeaqtcq 


atcaacccga 


acgccgcaac 


tqqcqaqcqt 


1020 


cacatactaa 


ccoaccrttcc 


qtacaaaacc 


qqcaccatqt 


qqcaqttcqa 


cgccgaaacc 


1080 


aocqaatt.ee 


tqtqQQCCCQ 


tgataccaac 


taccagaaca 


tgatcgaatc 


catcgacgaa 


1140 


aacaacatccr 


tqaccqtoaa 


cqaaqatqcq 


atcctgaagg 


aactggatgt 


tqaatatqac 


1200 


qtctqcccqa 


CCttcttqqq 


Cqqccqcqac 


tqqccqtcqq 


ccgcactgaa 


ccccgacagc 


1260 


qqcatctact 


tcatcccqct 


qaacaacqtc 


tqctatoaca 


tqatqqccqt 


coatcaaaaa 

M 


1320 


ttcacctcaa 


tqqacqtCta 


taacaccaac 


aacataacca 


aqctqccqcc 


cqQcaaqaat 


1380 


atgatcggtc 


gtattgaege 


gatcgacatc 


ageaegggtc 


gtacgctgtg 


gtcggtcgaa 


1440 


cgtgctgcgg 


cgaactattc 


gcccgtcttg 


tcgaccggcg 


gcggcgttct 


gttcaacggt 


1500 


ggtaeggate 


gttacttccg 


cgccctcagc 


caagaaaccg 


gcgagaccct 


gtggcagacc 


1560 


cgccttgcaa 


ccgtcgcgtc 


gggccaggcc 




ana t* t* a a caa 


^ci^>y^>cici Let l 


X O £t \J 


gtcgccatcg 


caggtggtgg 


tgtcagctat 


ggctcgggcc 


tgaactegge 


actggctggc 


1680 


gagegagteg 


actcgaccgc 


categgtaac 


gccgtctacg 


tcttcgccct 


geegcaataa 


1740 


<210> 2 

<211> 1740 
<212> DNA 

<213> Gluconobacter oxydans 










<400> 2 
atgaagacgt 


egtctttget 


ggttgcgagc 


qttQCCqCQC 


t tacaaacta 


taqctccttt 


60 


gcgcttgctc 


aagtgacccc 


cgtcaccgat 


aaattoctaa 


v u w W %p* 




120 


tggatcagct 


aeggtcagaa 


ccaagaaaac 


t* acccrtcact 


caccrc taac 

^ v N* 1 W W v« W 


«4 W d >n v W CL w ^-j 


180 

-i- W V 


actgagaacg 


tcggccaact 


gcaactggtc 


tgggcgcgcg 


gcatgcagcc 


gggcaaagtc 


240 


caagtcacgc 


ccctgatcca 


tgacggcgtc 


atgtatctgg 


caaacccggg 


egaegtgate 


300 


caggccatcg 


acgccaaaac 


tggcgatctg 


atctgggaac 


accgccgcca 


actgccgaac 


360 


atcgccacgc 


tgaacagctt 


tggcgagccg 


acccgcggca 


tggcgctgta 


cggcaccaac 


420 


gtttactttg 


tttcgtggga 


caaccacctg 


gtcgccctcg 


acaccgcaac 


tggccaagtg 


480 


acgttcgacg 


tcgaccgcgg 


ecaaggegaa 


gacatggttt 


cgaactcgtc 


gggcccgatc 


540 
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QtaacaaacQ 


acQtQatcqt 

3 3 53 3 


tqccqqttcq 


acctgccaat 


actcgccgtt 


eggctgettt 


600 


atctcaQQCc 


acqac tCQQC 


caccqqtqaa 


qagctgtggc 

ZJ ZJ ZJ ~J — 1 


gcaactactt 

ZJ 


catcccgcgc 


660 


octaQcctaaa 

j ■* 3 3 ^3 ;3 


aqqqtqatqa 


qacttqgqqc 


aacgattacg 


aagcccgttg 


gatgacegge 


720 


QtCtQQQatC 


agatcaccta 


tqaccccqtt 


ggcggccttg 


tccactacgg 


ctcgtcggct 
^ *j tj 


780 


QttQQCCCQCI 


ct tcqqaaac 


ccaqcqcqqc 


accaccqgcg 


gcaccatgta 


cggcaccaac 


840 


acCCQtttCQ 


ctgtccgtcc 


cqaqactqqc 


gagatcqtct 


ggcgtcacca 


aactctgccc 


900 


cgcgacaact 


gggaccaaga 

ZJ ZJ ZJ 


gtgcaccttc 


gagatgatgg 

ZJ -J •J — ' — ' 


ttgccaacgt 


tgacgtgcag 


960 


cccgcagctg 


acatggacgg 


cgtccgctcg 


atcaacccga 


acgccgccac 


eggegagegt 


1020 


cqcqttctqa 


ccggcgttcc 


gtgcaaaacc 


ggcaccatgt 


gqcagttcga 


cgccgaaacc 


1080 


qqcqaattcc 


tqtqqqcccq 


tgacaccagc 


tacgagaaca 


tcatcgaatc 


gatcgacgaa 


1140 


aacqqcatcq 


tgaccgtcga 


cgagtcgaaa 

ZJ ZJ — — _j 


gttctqaccg 


agctggacac 


cccctatgac 


1200 


gtctgcccgc 


tgctgctggg 


tggccgtgac 


tggccgtcgg 

— 1 ZJ ^1 ZJ ZJ 


ctgcgctgaa 


ccccgatacc 


1260 


ggcatctact 


ttatcccgct 


gaacaacacc 

ZJ 


tgcatggata 

ZJ ZJ ZJ 


tcgaagctgt 
_j *j 


cgaccaggaa 

ZJ ZJ ZJ 


1320 


ttcaqctCOC 


tggacgtgta 

ZJ ZJ ZJ ZJ 


caaccaaagc 


ctgaccgcca 


aaatggcacc 


gggtaaagag 

ZJ ZJ ZJ ZJ ZJ 


1380 


ctggttggcc 


gtatcgacgc 


catcgacatc 


agcacaggcc 


gcaccctgtg 


gaeegctgag 


1440 


cgcgaagcct 


cgaactacgc 


gcctgtcctg 


tcgaccgctg 


gcggcgttct 


gttcaaegge 


1500 


ggcaccgacc 


gttacttccg 


cgctctcagc 


caagagaccg 


gcgagaccct 


gtggcagacc 


1560 


cgtctggcga 


ctgtcgcttc 


gggccaagct 


Qtc teat acq 


aaatcaacoa 

W*. ^* w X*» ™^ v^. 


catccaatac 


1620 


atcgccatcg 


gcggcggcgg 


cacgacctat 


ggttcgttcc 


acaaccgtcc 


cctggccgag 


1680 


ccggtcgact 


cgaccgcgat 


cggtaatgcg 


atgtacgtct 


tcgcgctgcc 


ccagcaataa 


1740 


<210> 3 
<211> 1737 
<212> DNA 

<213> Gluconobacter oxydans 










<400> 3 
atgaaactga 


cgaccctgct 


gcaaagcagc 


gccgccctgc 


ttgtgcttgg 


caccattccc 


60 


gcccttgccc 


aaaccgccat 


caccgatgaa 


atgctggcga 


acccgcccgc 


tggtgaatgg 


120 


atcaactacg 


gtcagaacca 


agagaactac 


cgccactcgc 


ccctgacgca 


gattaccgea 


180 


gacaacgtcg 


gccaactgca 


actggtctgg 


gcgcgcggta 


tggaagcggg 


caagatccaa 


240 
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gtgaccccgc ttgtccatga cggcgtcatg tatctggcaa accccggtga cgtgatccag 300 

gccatcgacg ccgcgaccgg cgatctgatc tgggaacacc gccgccaact gccgaacatc 360 

gccacgctga acagctttgg tgagccgacc cgcggcatgg ccctctatgg caccaacgtc 420 

tatttcgtct cgtgggacaa ccacttggtc gcgctggaca cctcgaccgg ccaagtcgta 480 

ttcgacgtcg atcgcggtca aggcacggat atggtctcga actcgtccgg cccgatt'gtc 540 

gccaatggcg tcatcgttgc gggctcgacc tgtcagtatt cgccgttcgg ctgtttcgtt 600 

tcgggccacg actcggccac cggtgaagag ctgtggcgca acacctttat cccgcgcgcc 660 

ggcgaagagg gtgatgagac ctggggcaat gattacgagg cccgctggat gaccggcgtt 72 0 

tggggccaga tcacctatga ccccgttggc ggccttgtcc actacggcac ctcagcagtt 780 

ggccctgcgg ccgagattca gcgcggcacc gttggcggct cgatgtatgg caccaacacc 84 0 

cgctttgctg tccgccccga gaccggcgag atcgtctggc gtcaccaaac tctgccccgc 900 

gacaactggg accaagagtg tacgttcgag atgatggtcg tcaacgtcga cgtccagccc 960 

tcggctgaga tggaaggcct gcacgccatc aaccccgatg ccgccacggg cgagcgtcgc 102 0 

gttgtgaccg gcgttccgtg caagaacggc accatgtggc agttcgacgc cgaaaccggc 108 0 

gaattcctgt gggcgcgcga caccagctat cagaacctga tcgaaagcgt cgatcccgat 1140 

ggtctggtgc atgtgaacga agatctggtc gtgaccgagc tggaagtggc ctatgaaatc 1200 

tgcccgacct tcctgggtgg ccgcgactgg ccgtcggctg cgctgaaccc cgatactggc 1260 

atctatttca tcccgctgaa caacgcctgt agcggtatga cggctgtcga ccaagagttc 132 0 

agctcgctcg atgtgtataa cgtcagcctc gactataaac tgtcgcccgg ttcggaaaac 1380 

atgggccgta tcgacgccat cgacatcagc accggccgca cgctgtggtc ggctgaacgc 1440 

tacgcctcga actacgcgcc tgtcctgtcc accggcggcg gcgtgctgtt caacggcggc 1500 

accgaccgtt acttccgcgc cctcagccaa gagaccggcg agacgctgtg gcagacccgt 1560 

ctggcgactg tcgcctcggg tcaagcgatt tcctatgaga tcgacggcgt gcaatatgtc 162 0 

gccatcgggc gcggcggcac cagctatggc agcaaccaca accgcgccct gaccgagcgg 1680 

atcgactcga ccgccatcgg cagcgcgatc tatgtctttg ctctgccgca gcagtaa 1737 

<210> 4 
<211> 1740 
<212> DNA 
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4 



1 



<213> Gluconobacter oxydans 
<400> 4 

atgaacccca caacgctgct tcgcaccagc gcggccgtgc tattgcttac cgcgcccgcc 60 

gcattcgcgc aggtaacccc gattaccgat gaactgctgg cgaacccgcc cgctggtgaa 120 

tggattaact acggccgcaa ccaagaaaac tatcgccact cgcccctgac ccagatcact 180 

gccgacaacg ttggtcagtt gcaactggtc tgggcccgcg ggatggaggc gggggccgta 240 

caggtcacgc cgatgatcca tgatggcgtg atgtatctgg caaaccccgg tgatgtgatc 300 

caggcgctgg atgcgcaaac aggcgatctg atctgggaac accgccgcca actgcccgcc 360 

gtcgccacgc taaacgccca aggcgaccgc aagcgcggcg tcgcccttta cggcacgagc 420 

ctctatttca gctcatggga caaccatctg atcgcgctgg atatggagac gggccaggtc 480 

gtattcgatg tcgaacgtgg atcgggcgaa gacggcttga ccagtaacac cacggggccg 540 

attgtcgcca atggcgtcat cgtcgcgggt tccacctgcc aatattcgcc ctatggatgc 600 

tttatctcgg ggcacgattc cgcgacgggt gaggagctgt ggcgcaacca ctttatcccg 660 

cagccgggcg aagagggtga cgagacttgg ggcaatgatt tcgaggcgcg ctggatgacc 72 0 

ggcgtctggg gtcagatcac ctatgatccc gtgacgaacc ttgtgttcta tggctcgacc 780 

ggcgtgggcc cagcgtccga aacccagcgc ggcacgccgg gcggcacgct gtatggcacc 84 0 

aacacccgct ttgcggtgcg tcccgacacg ggcgagattg tctggcgtca ccagaccctg 900 

ccgcgcgaca actgggacca agaatgcacg ttcgagatga tggtcgccaa cgtcgatgtg 960 

caaccctcgg ccgagatgga gggtctgcgc gccatcaacc ccaatgcggc gacgggcgag 102 0 

cgccgtgtgc tgacgggtgc gccttgcaag accggcacga tgtggtcgtt tgatgcggcc 1080 

tcgggcgaat tcctgtgggc gcgtgatacc aactacacca atatgatcgc ctcgatcgac 114 0 

gagaccggcc ttgtgacggt gaacgaggat gcggtgctga aagagctgga cgttgaatat 1200 

gacgtctgcc cgaccttcct gggtgggcgc gactggtcgt cagccgcact gaacccggac 1260 

accggcattt acttcttgcc gctgaacaat gcctgctacg atattatggc cgttgatcaa 1320 

gagtttagcg cgctcgacgt ctataacacc agcgcgaccg caaaactcgc gccgggcttt 1380 

gaaaatatgg gccgcatcga cgcgattgat atcagcaccg ggcgcacctt gtggtcggcg 144 0 

gagcgccctg cggcgaacta ctcgcccgtt ttgtcgacgg caggcggtgt ggtgttcaac 1500 

99 c 999 acc 9 accgctattt ccgtgccctc agccaggaaa ccggcgagac tttgtggcag 1560 
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gcccgtcttg 
tatatcgcca 
gaggcaatcg 



cgacggtcgc gacggggcag gcgatcagct acgagttgga cggcgtgcaa 
tcggtgcggg cggtctgacc tatggcacgc aattgaacgc gccgctggcc 
attcgacctc ggtcggtaat gcgatctatg tctttgcact gccgcagtaa 



<210> 5 
<211> 579 
<212> PRT 

<213> Gluconobacter oxydans 
<220> 

<221> SIGNAL 
<222> (1) . . (23) 

<223> ' 
<400> 5 

Met Lys Pro Thr Ser Leu Leu Trp Ala Ser Ala Gly Ala Leu Ala Leu 
15 10 15 



Leu Ala Ala Pro Ala Phe Ala Gin Val Thr Pro Val Thr Asp Glu Leu 

20 25 30 



Leu Ala Asn Pro Pro Ala Gly Glu Trp lie Ser Tyr Gly Gin Asn Gin 
35 40 45 



Glu Asn Tyr Arg His Ser Pro Leu Thr Gin lie Thr Thr Glu Asn Val 
50 55 60 



Gly Gin Leu Gin Leu Val Trp Ala Arg Gly Met Gin Pro Gly Lys Val 
65 70 75 80 



Gin Val Thr Pro Leu lie His Asp Gly Val Met Tyr Leu Ala Asn Pro 

85 90 95 



Gly Asp Val lie Gin Ala lie Asp Ala Lys Thr Gly Asp Leu lie Trp 

100 105 110 



Glu His Arg Arg Gin Leu Pro Asn lie Ala Thr Leu Asn Ser Phe Gly 
115 120 125 



Glu Pro Thr Arg Gly Met Ala Leu Tyr Gly Thr Asn Val Tyr Phe Val 
130 135 140 
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Ser Trp Asp Asn His Leu Val Ala Leu Asp Thr Ala Thr Gly Gin Val 
145 150 155 160 



Thr Phe Asp Val 



Ser Gly Pro lie 

180 



Gin Tyr Ser Pro 
195 



Gly Glu Glu Leu 
210 



Gly Asp Glu Thr 
225 



Ala Trp Gly Gin 



Gly Ser Thr Ala 

260 



Gly Gly Thr Leu 
275 



Thr Gly Glu lie 
290 



Asp Gin Glu Cys 
305 



Pro Ser Thr Glu 



Thr Gly Glu Arg 

340 



Met Trp Gin Phe 
355 



312508.1 



Asp Arg Gly Gin 

165 



Val Ala Asn Gly 



Phe Gly Cys Phe 

200 



Trp Arg Asn Tyr 
215 



Trp Gly Asn Asp 
230 



lie Thr Tyr Asp 
245 



Val Gly Pro Ala 



Tyr Gly Thr Asn 

280 



Val Trp Arg His 
295 



Thr Phe Glu Met 
310 



Met Glu Gly Leu 
325 



Arg Val Leu Thr 



Asp Ala Glu Thr 

360 



Gly Glu Asp Met 
170 



Val He Val Ala 
185 



Val Ser Gly His 



Phe He Pro Arg 

220 



Tyr Glu Ala Arg 
235 



Pro Val Thr Asn 
250 



Ser Glu Thr Gin 
265 



Thr Arg Phe Ala 



Gin Thr Leu Pro 

300 



Met Val Thr Asn 
315 



Gin Ser lie Asn 
330 



Gly Val Pro Cys 
345 



Gly Glu Phe Leu 



7 



Val Ser Asn Ser 
175 



Gly Ser Thr Cys 
190 



Asp Ser Ala Thr 
205 



Ala Gly Glu Glu 



Trp Met Thr Gly 

240 



Leu Val His Tyr 
255 



Arg Gly Thr Pro 
270 



Val Arg Pro Asp 
285 



Arg Asp Asn Trp 



Val Asp Val Gin 

320 



Pro Asn Ala Ala 
335 



Lys Thr Gly Thr 
350 



Trp Ala Arg Asp 
365 



Thr Asn Tyr Gin Asn Met lie Glu Ser He Asp Glu Asn Gly He Val 
370 375 380 



Thr Val Asn Glu 
385 



Val Cys Pro Thr 



Asn Pro Asp Ser 

420 



Asp Met Met Ala 
435 



Thr Ser Asn Val 
450 



He Asp Ala He 
465 



Arg Ala Ala Ala 



Leu Phe Asn Gly 

500 



Thr Gly Glu Thr 
515 



Gin Ala He Ser 
530 



Gly Gly Gly Val 
545 



Glu Arg Val Asp 



Leu Pro Gin 



Asp Ala He Leu 
390 



Phe Leu Gly Gly 
405 



Gly He Tyr Phe 



Val Asp Gin Glu 

440 



Thr Lys Leu Pro 
455 



Asp He Ser Thr 
470 



Asn Tyr Ser Pro 
485 



Gly Thr Asp Arg 



Leu Trp Gin Thr 

520 



Tyr Glu Val Asp 
535 



Ser Tyr Gly Ser 
550 



Ser Thr Ala He 
565 



Lys Glu Leu Asp 
395 



Arg Asp Trp Pro 
410 



He Pro Leu Asn 
425 



Phe Thr Ser Met 



Pro Gly Lys Asp 

460 



Gly Arg Thr Leu 
475 



Val Leu Ser Thr 
490 



Tyr Phe Arg Ala 
505 



Arg Leu Ala Thr 



Gly Met Gin Tyr 

540 



Gly Leu Asn Ser 
555 



Gly Asn Ala Val 
570 



Val Glu Tyr Asp 

400 



Ser Ala Ala Leu 
415 



Asn Val Cys Tyr 
430 



Asp Val Tyr Asn 
445 



Met He Gly Arg 



Trp Ser Val Glu 

480 



Gly Gly Gly Val 
495 



Leu Ser Gin Glu 
510 



Val Ala Ser Gly 
525 



Val Ala He Ala 



Ala Leu Ala Gly 

560 



Tyr Val Phe Ala 
575 
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<210> 6 

<211> 579 

<212> PRT 

<213> Gluconobacter oxydans 
<220> 

<221> SIGNAL 

<222> (1) . . (23) 
<223> 

<400> 6 

Met Lys Thr Ser Ser Leu Leu Val Ala Ser Val Ala Ala Leu Ala Ser 
15 10 15 



Tyr Ser Ser Phe Ala Leu Ala Gin Val Thr Pro Val Thr Asp Glu Leu 

20 25 30 



Leu Ala Asn Pro Pro Ala Gly Glu Trp lie Ser Tyr Gly Gin Asn Gin 
35 40 45 



Glu Asn Tyr Arg His Ser Pro Leu Thr Gin lie Thr Thr Glu Asn Val 
50 55 60 



Gly Gin Leu Gin Leu Val Trp Ala Arg Gly Met Gin Pro Gly Lys Val 
65 70 75 80 



Gin Val Thr Pro Leu He His Asp Gly Val Met Tyr Leu Ala Asn Pro 

85 90 95 



Gly Asp Val He Gin Ala He Asp Ala Lys Thr Gly Asp Leu He Trp 

100 105 110 



Glu His Arg Arg Gin Leu Pro Asn He Ala Thr Leu Asn Ser Phe Gly 
115 120 125 



Glu Pro Thr Arg Gly Met Ala Leu Tyr Gly Thr Asn Val Tyr Phe Val 
130 135 140 



Ser Trp Asp Asn His Leu Val Ala Leu Asp Thr Ala Thr Gly Gin Val 
145 150 155 160 



Thr Phe Asp Val Asp Arg Gly Gin Gly Glu Asp Met Val Ser Asn Ser 
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165 



170 



175 



Ser Gly Pro lie Val Ala Asn Gly Val lie Val Ala Gly Ser Thr Cys 

180 185 190 



Gin Tyr Ser Pro Phe Gly Cys Phe Val Ser Gly His Asp Ser Ala Thr 
195 200 205 



Gly Glu Glu Leu Trp Arg Asn Tyr Phe lie Pro Arg Ala Gly Glu Glu 
210 215 220 



Gly Asp Glu Thr Trp Gly Asn Asp Tyr Glu Ala Arg Trp Met Thr Gly 
225 230 235 240 



Val Trp Gly Gin lie Thr Tyr Asp Pro Val Gly Gly Leu Val His Tyr 

245 250 255 



Gly Ser Ser Ala Val Gly Pro Ala Ser Glu Thr Gin Arg Gly Thr Thr 

260 265 270 



Gly Gly Thr Met Tyr Gly Thr Asn Thr Arg Phe Ala Val Arg Pro Glu 
275 280 285 



Thr Gly Glu lie Val Trp Arg His Gin Thr Leu Pro Arg Asp Asn Trp 
290 295 300 



Asp Gin Glu Cys Thr Phe Glu Met Met Val Ala Asn Val Asp Val Gin 
305 310 315 320 



Pro Ala Ala Asp Met Asp Gly Val Arg Ser lie Asn Pro Asn Ala Ala 

325 330 335 



Thr Gly Glu Arg Arg Val Leu Thr Gly Val Pro Cys Lys Thr Gly Thr 

340 345 350 



Met Trp Gin Phe Asp Ala Glu Thr Gly Glu Phe Leu Trp Ala Arg Asp 
355 360 365 



Thr Ser Tyr Glu Asn lie lie Glu Ser lie Asp Glu Asn Gly lie Val 
370 375 380 
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Thr Val Asp Glu Ser Lys Val Leu Thr Glu Leu Asp Thr Pro Tyr Asp 
385 390 395 400 



Val Cys Pro Leu Leu Leu Gly Gly Arg Asp Trp Pro Ser Ala Ala Leu 

405 410 415 



Asn Pro Asp Thr Gly lie Tyr Phe lie Pro Leu Asn Asn Thr Cys Met 

420 425 430 



Asp lie Glu Ala Val Asp Gin Glu Phe Ser Ser Leu Asp Val Tyr Asn 
435 440 445 



Gin Ser Leu Thr Ala Lys Met Ala Pro Gly Lys Glu Leu Val Gly Arg 
450 455 460 



lie Asp Ala lie Asp lie Ser Thr Gly Arg Thr Leu Trp Thr Ala Glu 
465 470 475 480 



Arg Glu Ala Ser Asn Tyr Ala Pro Val Leu Ser Thr Ala Gly Gly Val 

485 490 495 



Leu Phe Asn Gly Gly Thr Asp Arg Tyr Phe Arg Ala Leu Ser Gin Glu 

500 505 510 



Thr Gly Glu Thr Leu Trp Gin Thr Arg Leu Ala Thr Val Ala Ser Gly 
515 520 525 



Gin Ala Val Ser Tyr Glu lie Asp Gly Val Gin Tyr He Ala He Gly 
530 535 540 



Gly Gly Gly Thr Thr Tyr Gly Ser Phe His Asn Arg Pro Leu Ala Glu 
545 550 555 560 



Pro Val Asp Ser Thr Ala He Gly Asn Ala Met Tyr Val Phe Ala Leu 

565 570 575 



Pro Gin Gin 



<210> 7 
<211> 578 
<212> PRT 
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<213> Gluconobacter oxydans 



<220> 

<221> SIGNAL 
<222> (1) . . (23) 
<223> 

<400> 7 

Met Lys Leu Thr Thr Leu Leu Gin Ser Ser Ala Ala Leu Leu Val Leu 
15 10 15 



Gly Thr lie Pro Ala Leu Ala Gin Thr Ala lie Thr Asp Glu Met Leu 

20 25 30 



Ala Asn Pro Pro Ala Gly Glu Trp lie Asn Tyr Gly Gin Asn Gin Glu 
35 40 45 



Asn Tyr Arg His Ser Pro Leu Thr Gin lie Thr Ala Asp Asn Val Gly 
50 55 60 



Gin Leu Gin Leu Val Trp Ala Arg Gly Met Glu Ala Gly Lys lie Gin 
65 70 75 80 



Val Thr Pro Leu Val His Asp Gly Val Met Tyr Leu Ala Asn Pro Gly 

85 90 95 



Asp Val lie Gin Ala lie Asp Ala Ala Thr Gly Asp Leu He Trp Glu 

100 105 110 



His Arg Arg Gin Leu Pro Asn He Ala Thr Leu Asn Ser Phe Gly Glu 
115 120 125 



Pro Thr Arg Gly Met Ala Leu Tyr Gly Thr Asn Val Tyr Phe Val Ser 
130 135 140 



Trp Asp Asn His Leu Val Ala Leu Asp Thr Ser Thr Gly Gin Val Val 
145 150 155 160 



Phe Asp Val Asp Arg Gly Gin Gly Thr Asp Met Val Ser Asn Ser Ser 

165 170 175 



Gly Pro He Val Ala Asn Gly Val He Val Ala Gly Ser Thr Cys Gin 

180 185 190 
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Tyr Ser Pro Phe Gly Cys Phe Val Ser Gly His Asp Ser Ala Thr Gly 
195 200 205 



Glu Glu Leu Trp 
210 



Asp Glu Thr Trp 
225 



Trp Gly Gin lie 



Thr Ser Ala Val 

260 



Gly Ser Met Tyr 
275 



Gly Glu lie Val 
290 



Gin Glu Cys Thr 
305 



Ser Ala Glu Met 



Gly Glu Arg Arg 

340 



Trp Gin Phe Asp 
355 



Ser Tyr Gin Asn 
370 



Val Asn Glu Asp 
385 



Cys Pro Thr Phe 
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Arg Asn Thr Phe 
215 



Gly Asn Asp Tyr 
230 



Thr Tyr Asp Pro 
245 



Gly Pro Ala Ala 



Gly Thr Asn Thr 

280 



Trp Arg His Gin 
295 



Phe Glu Met Met 
310 



Glu Gly Leu His 
325 



Val Val Thr Gly 



Ala Glu Thr Gly 

360 



Leu lie Glu Ser 
375 



Leu Val Val Thr 
390 



Leu Gly Gly Arg 



lie Pro Arg Ala 

220 



Glu Ala Arg Trp 
235 



Val Gly Gly Leu 
250 



Glu lie Gin Arg 
265 



Arg Phe Ala Val 



Thr Leu Pro Arg 

300 



Val Val Asn Val 
315 



Ala lie Asn Pro 
330 



Val Pro Cys Lys 
345 



Glu Phe Leu Trp 



Val Asp Pro Asp 

380 



Glu Leu Glu Val 
395 



Asp Trp Pro Ser 
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Gly Glu Glu Gly 



Met Thr Gly Val 

240 



Val His Tyr Gly 
255 



Gly Thr Val Gly 
270 



Arg Pro Glu Thr 
285 



Asp Asn Trp Asp 



Asp Val Gin Pro 

320 



Asp Ala Ala Thr 
335 



Asn Gly Thr Met 
350 



Ala Arg Asp Thr 
365 



Gly Leu Val His 



Ala Tyr Glu lie 

400 



Ala Ala Leu Asn 



405 410 415 



Pro Asp Thr Gly lie Tyr phe He Pro Leu Asn Asn Ala Cys Ser Gly 

420 425 430 



Met Thr Ala Val Asp Gin Glu Phe Ser Ser Leu Asp Val Tyr Asn Val 
435 440 445 



Ser Leu Asp Tyr Lys Leu Ser Pro Gly Ser Glu Asn Met Gly Arg He 
450 455 460 



Asp Ala He Asp He Ser Thr Gly Arg Thr Leu Trp Ser Ala Glu Arg 
465 470 475 480 



Tyr Ala Ser Asn Tyr Ala Pro Val Leu Ser Thr Gly Gly Gly Val Leu 

485 490 495 



Phe Asn Gly Gly Thr Asp Arg Tyr Phe Arg Ala Leu Ser Gin Glu Thr 

500 505 510 



Gly Glu Thr Leu Trp Gin Thr Arg Leu Ala Thr Val Ala Ser Gly Gin 
515 520 525 



Ala He Ser Tyr Glu He Asp Gly Val Gin Tyr Val Ala He Gly Arg 
530 535 540 



Gly Gly Thr Ser Tyr Gly Ser Asn His Asn Arg Ala Leu Thr Glu Arg 
545 550 555 560 



He Asp Ser Thr Ala He Gly Ser Ala He Tyr Val Phe Ala Leu Pro 

565 570 575 



Gin Gin 



<210> 8 

<211> 579 

<212> PRT 

<213> Gluconobacter oxydans 
<220> 

<221> SIGNAL 

<222> (1) . . (23) 



312508.1 
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<400> 8 



Met Asn Pro Thr Thr Leu Leu Arg Thr Ser Ala Ala Val Leu Leu Leu 
15 10 15 



Thr Ala Pro Ala Ala Phe Ala Gin Val Thr Pro lie Thr Asp Glu Leu 

20 25 30 



Leu Ala Asn Pro Pro Ala Gly Glu Trp lie Asn Tyr Gly Arg Asn Gin 
35 40 45 



Glu Asn Tyr Arg His Ser Pro Leu Thr Gin lie Thr Ala Asp Asn Val 
50 55 60 



Gly Gin Leu Gin Leu Val Trp Ala Arg Gly Met Glu Ala Gly Ala Val 
65 70 75 80 



Gin Val Thr Pro Met lie His Asp Gly Val Met Tyr Leu Ala Asn Pro 

85 90 95 



Gly Asp Val He Gin Ala Leu Asp Ala Gin Thr Gly Asp Leu He Trp 

100 105 110 



Glu His Arg Arg Gin Leu Pro Ala Val Ala Thr Leu Asn Ala Gin Gly 
115 120 125 



Asp Arg Lys Arg Gly Val Ala Leu Tyr Gly Thr Ser Leu Tyr Phe Ser 
130 135 140 



Ser Trp Asp Asn His Leu He Ala Leu Asp Met Glu Thr Gly Gin Val 
145 150 155 160 



Val Phe Asp Val Glu Arg Gly Ser Gly Glu Asp Gly Leu Thr Ser Asn 

165 170 175 



Thr Thr Gly Pro He Val Ala Asn Gly Val He Val Ala Gly Ser Thr 

180 185 190 



Cys Gin Tyr Ser Pro Tyr Gly Cys Phe He Ser Gly His Asp Ser Ala 
195 200 205 
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Thr Gly Glu Glu Leu Trp Arg Asn His Phe lie Pro Gin Pro Gly Glu 
210 215 220 



Glu Gly Asp Glu 
225 



Gly Val Trp Gly 



Tyr Gly Ser Thr 

260 



Pro Gly Gly Thr 
275 



Asp Thr Gly Glu 
290 



Trp Asp Gin Glu 
305 



Gin Pro Ser Ala 



Ala Thr Gly Glu 

340 



Thr Met Trp Ser 
355 



Asp Thr Asn Tyr 
370 



Val Thr Val Asn 
385 



Asp Val Cys Pro 



Leu Asn Pro Asp 

420 
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Thr Trp Gly Asn 
230 



Gin lie Thr Tyr 
245 



Gly Val Gly Pro 



Leu Tyr Gly Thr 

280 



lie Val Trp Arg 
295 



Cys Thr Phe Glu 
310 



Glu Met Glu Gly 
325 



Arg Arg Val Leu 



Phe Asp Ala Ala 

360 



Thr Asn Met lie 
375 



Glu Asp Ala Val 
390 



Thr Phe Leu Gly 
405 



Thr Gly lie Tyr 



Asp Phe Glu Ala 
235 



Asp Pro Val Thr 
250 



Ala Ser Glu Thr 
265 



Asn Thr Arg Phe 



His Gin Thr Leu 

300 



Met Met Val Ala 
315 



Leu Arg Ala lie 
330 



Thr Gly Ala Pro 
345 



Ser Gly Glu Phe 



Ala Ser lie Asp 

380 



Leu Lys Glu Leu 
395 



Gly Arg Asp Trp 
410 



Phe Leu Pro Leu 

425 
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Arg Trp Met Thr 

240 



Asn Leu Val Phe 
255 



Gin Arg Gly Thr 
270 



Ala Val Arg Pro 
285 



Pro Arg Asp Asn 



Asn Val Asp Val 

320 



Asn Pro Asn Ala 
335 



Cys Lys Thr Gly 
350 



Leu Trp Ala Arg 
365 



Glu Thr Gly Leu 



Asp Val Glu Tyr 

400 



Ser Ser Ala Ala 
415 



Asn Asn Ala Cys 
430 



Tyr Asp He Met Ala Val Asp Gin Glu Phe Ser Ala Leu Asp Val Tyr 
435 440 445 



Asn Thr Ser Ala Thr Ala Lys Leu Ala Pro Gly Phe Glu Asn Met Gly 
450 455 460 



Arg He Asp Ala He Asp lie Ser Thr Gly Arg Thr Leu Trp Ser Ala 

465 470 475 480 



Glu Arg Pro Ala Ala Asn Tyr Ser Pro Val Leu Ser Thr Ala Gly Gly 

485 490 495 



Val Val Phe Asn Gly Gly Thr Asp Arg Tyr Phe Arg Ala Leu Ser Gin 

500 505 510 



Glu Thr Gly Glu Thr Leu Trp Gin Ala Arg Leu Ala Thr Val Ala Thr 
515 520 525 



Gly Gin Ala He Ser Tyr Glu Leu Asp Gly Val Gin Tyr He Ala He 
530 535 540 



Gly Ala Gly Gly Leu Thr Tyr Gly Thr Gin Leu Asn Ala Pro Leu Ala 
545 550 555 560 



Glu Ala He Asp Ser Thr Ser Val Gly Asn Ala He Tyr Val Phe Ala 

565 570 575 



Leu Pro Gin 



<210> 9 
<211> 82 
<212> DNA 

<213> synthetic oligonucleotide 
<400> 9 

catgaaaata aaaacaggtg cacgcatcct cgcattatcc gcattaacga cgatgatgtt 
ttccgcctcg gctctcgccc ag 



<210> 10 
<211> 83 



312508.1 17 



<212> DNA 

<213> synthetic oligonucleotide 



<400> 10 

gttacctggg cgagagccga ggcggaaaac atcatcgtcg ttaatgcgga taatgcgagg 
atgcgtgcac ctgtttttat ttt 



60 
83 



<210> 11 

<211> 27 

<212> PRT 

<213> Escherichia coli 



<220> 
<221> 
<222> 
<223> 



SIGNAL 
(1) . . (26) 



<400> 11 

Met Lys lie Lys Thr Gly Ala Arg lie Leu Ala Leu Ser Ala Leu Thr 
15 10 15 



Thr Met Met Phe Ser Ala Ser Ala Leu Ala Gin 

20 25 



<210> 12 

<211> 27 

<212> DNA 

<213> synthetic oligonucleotide 



<400> 12 

gttagcgcgg tggatcccca ttggagg 



27 
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